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(57)Abstract: 

PURPOSE: To prevent flickers in a display device using 
an antiferroelectric liquid crystal. 

CONSTITUTION: This device is provided with a liquid 
crystal cell 1 having(n)row electrodes and(m)column 
electrodes, sealing an antiferroelectric liquid crystal in 
which one antiferroelectric state and two ferroelectric 
states are formed according to an applied voltage and 
forming (m X n) displaying pixels, matrix driving means 
(22, 23, 24), imparting a first driving signal switching a 
state between the ferroelectric states and ON displaying 
an arbitrary pixel on a row electrode and a second 
driving signal OFF displaying (holding the antiferroelectric 
state) the residual pixels on the same row electrode, and 
a means for imparting a DC signal, having a voltage 
complied with nearly a central voltage in a prescribed 
voltage range of one polarity proceeding to the first and 
the second driving signals, to the row electrode. An 
offset voltage, depending upon the difference of 
transmissivity based on the asymmetry of hysterisis, is 

superimposed on either a row electrode or a column electrode in at least one period of a first 
field or a second field. 
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i;«ttlCR36-r*. ^£0. 06 (a) {CtfTJ: 5 lc. 

2 cD«EE38«jE©«ET*niar, -tcoaatt 

«SKttiE<D!B3«BEVo3fi*Blllian, SK9SOIB2 
«JE*^0«JE-Va"C*ntf> -eoaiSKWBKHft 
<D?g 3 SJE- V o n*. 
[0 0 3 2] ifc, Slcn>hn-;Hp|tt2 214. gSl 

ff-T*^ ailfrBYl *S**fT<Dfr««Yn l:»t 

■B»©*«*»Tt«*C. ^fT«ffiYl,Y2 - - • 

Yn ^<DWMm&<DM&*m®£muz>mmzm3e.~r 

5B««X1,X2 - • • Xm (C^WSJEE^BJJjn-r^^JKKl 
0K2 4tC^^Tra-T^ o 
[0 0 3 3] H7l4*»93lc«*Vh«Jy^^ffi«a* 

7^7ATS§ 0 *0{C^"TJ:'3iC, ^JSS^ftlHlK2 
4©y7M/yX^4 1l:H n > h D— 7H3K 2 2*> 

±a®aR«atft5y«axi,x2 • • *xm<D3t 
&\zM&$n%mm<Dmmmm&oNvtmiz~tz>frOF 

a*st)i*A*snst*jc, ^<Dxti9^ ^yytn 

[0 0 3 4] 0 8t4. 0 7iC^$n^^jmaffi»IaJK{C 
!3W*ftm^©^<5>^5 1 -V-hT*^. #0 (b) 
(C^fi^tC, :©ON • OFFf- *IkXf&Uyi/m 
^CL3 14. ±E?Dy^gfCL2 (1/ 
m) OTTAA^tl, y7M/yX^4 1H 
^fg^CL3 (U: ^D5/^WCL2 CD— ^ffl^fc 
OfC±3W«axi f X2 • • • Xm COON • OFFj-? 

[0 0 3 5] ^fc0 7(C^-rJ:3tC. x-^^^^IhIK 
4 2IC14. 3> hD-7M5JB2 2t5^^D7^H^CL 

2 3»«A*3n*t*ic, ssjflta^^EPjpmjEcDatt^ 

!y^[HlK4 2(4. 2ay2mnCL2 (CcfcO. v7hl/ 
¥7.9 4 1 *^^T<Oja«axi,X2 * • • Xm CDON 

• of Fy'-^DG^mo^tstrnz, 7^—ji^mn 

TT1 J-^-f4r^B>l^£KY1 V O . . . Ym /A O M . ^ IT 



n 

[0 0 3 6] ^C-Cn>hP-;HHl!S2 2 (J. 3#?«ffi 
Sr^g-f^Sl^ t»fc%i'ns>i'f§CL2 ©2J1S5 
#ICtr. &?aj®ffi^©0 N • O F F =r—9 DG5:, 7U 

-r-5«fce»(c^nT*5D, 08 (a> ic^-r<te>«r^©o 

N • OF Fx-^DG^^B^OONJg^SrSLTl^ 
x— ^"yy^m^4 2(1. 7^— ^HM^Fl 

ntf. i?o^^«^CL2 ©Sfll^jaB©^®^- 
^S + Vb, ^2^»3B©Mffll*JE^-^^-VbjMlr 
7-f-;UFff^Fl *!OFF, •T^t)^S#?*ffi'\COBl 

hjhbosiwieet*— *s-vi>. S2^»j@©fsffl® 

[0 0 3 7] ftfc, SfciSSfc^a*, a>hn— ;HeiK 
2 2 TYCOON • OFFf-?DG*5ifxIf©OFF 

M^Fl *»ON. -f&fc>^S#?«ffi^©EP;!JO«)EE©ffitt 
^lET&nif. ^Dy^/(i^CL2 ©Sgl JiWB©^ 

Vb. £8&U 7^-*F«^Fl A'OFF, ffcto 

•6»*?««^owin«EEoSitt« t ftT*n«> ^ d y * 

2^»!B©siiffliajEx-^*-vbi^ Rjrr*. 

[0 0 3 8] — JjmWl®9&4 3H H7t^-r«t5ir. 
&5U®®X1,X2 • • • Xm iCttJSLT^tt^ti;^ m 
j@C0T±aifX-f 3al . 43a2 , • • • 4 3 

ant, n<@(DL'^;i/>'7^4 3 bl , 4 3 b2 , • - 

• 4 3 bn tfrt>mi$.2ilT^Z>. tifc&T^n^X'f 
-y?4 3al , 43a2. • • • 4 3 an trU dtl^ 

3 m<Dumw£<nn<D 1 -D&m$i$s\z?mmxi, X2 • 

[0 0 3 9] f LTSI/^y7^4 3bl , 4 3b2 
, • • • 43bD 11 'f-^'yy^-m^A 2\zW&2 

nfc^j«axi,x2 • • • xm momm^R^—?* 

L^^->7MT. Mt57tnn-1''>? : 4 3al 
, 4 3 a2 . • • • 4 3 an KJStHjfi^SrffiTj-f £ £ 
tCiD. 7tn^^f4 3 al . 4 3 a2 , •• 

• 4 3 an &&m*JECtt«Ufcttm£&&$!NUi 
XI, X2 • ■ • Xm \ZWm\Z.m$\-£M:Z>» 

[0 0 4 0] tHt>%, 3»iaffil!ft2 4«>lMf;&££A 
-St. S-TfrlBlMBllS 2 3A^e»i7D-y^M^CL2 ©1 
JigS^lcSg] ®JE (-Va) -Sg2*jE (Va) jWHJfc 
EMn$n-5S*?*SYj (j:l ~n ) ©l$fll]«JE CTfc 
t)*>$l2m.}£ (Va) ) ©ffitt*SiET$>St^. ;i©jS 
iRSHYj t?ltaxi (i:l ~m ) 



(7) fti?8-171083 

J.? 

fiBXi i;Ml/T> ?D-.y^ffiftCL2 ©1 JiJMftK + V 

b-+-vb£E?;&qU i£l;:^*iS*£OFF-f 

2 4 a, ?»jsexi cmlt. ?D?£ff 

^CL2 ©l^flB«i: + Vb^-Vb^BliniT-5. 
[0041] S«?€SYj ©BJJn®J£©ett7J*ft 
T&-5£:^ £©jI#?«ffiYj tPm&X\ (i:l ~m 

^JffiihlelSS 2 4 14. ?*J®ffiXi IC*fLT, ZUyZ 
I^CL2 ©lfflfflftlc:-Vb-» + Vb$:^ftJL. 2»IC 

10 ^mmm^o¥¥-t^>m^\z\t., mm%^mn2 4«, *i 

®ffiXi CJtl/T, ^a^i7m#CL2 ©l^S8ftlC + 
Vb— -VbSrBJiD-f -5. 

[0 0 4 2] &>±<D£?\ZLTMf&Ltt&W<Dmm$L 
^K<fc££®K®ttMlil 3©»jfe£!89J-f£. 09« 
♦JMBCfittSV h 'J ^Xlii&ggfilC&JBSnTH 
5fr«ffi£^Jfiffi©g&#&;*;B-?&.5. *0tc^-Tcfcp 
IC. &#£J6L;fcBiSili (0J;Ltf (1. 2) ) OFF* 

tmzKK wtli* (i. 1) ) itoN&mm^ 

20 [0 04 3] 01 0te*&W\Z&l-tZ>-?bVy?ZMm 

M,^mw<Dmfk^ji'(Dffimmmizmmz'Efim2nz>m 
mmn$LM&3twrz>m-v$>z>o *m (a) icti. on 

JHJ03©tXfU v-7.1#tt£©P8»l;::fc^TVo£k 
Xx'J^Xfli (fllAkrvl * -V3 ♦ T5£«) 
©Wffli. VatVbli, #©3^©&# 
Va+Vb>V2 ♦ - (1) 

Va-Vb>Vl * - (2) 

2 • Vb^Vl * -V3 * ••• (3) 

30 &mtz-r&?\zmfeztiT^z>. ^Lx^njix^t 

tt, ®JI (Va + Vb) ^S^ttttiKSl 3trBliOL 
fct#©X-f ^^>y^^lC«^5-&Tfc-5. -©i 
iHR»Ilffl©ft*J©«J£- (Va+Vb) ©/WXT 

ism 3\zmytm*- 9-rtifi:WiKmztt^rc'&. ®jee 

(Va + Vb) ©/t;i,XTi8*&#0TnfcWKS8l::^ 
^LT#S#?^KlcB330$nT^5®JE (Vo 
+ Vb) Xtt (Vo-Vb) IC«fcoT^©Bjm<£tt#J# 

-5. zwmT&^-tyt^m&mmt&mi 0 (b) ir* 
40 stis. ^ic, OFF^H*^iniA^n'2)jS^0i 
0 (c) izTKZtxz. z.com&f&m-vit. fcifctoF 

F«S8 (K^«ttSg-r^:fc^st«SI) lc*£i£&«& 
^■&-rB&*^©**T*S. ifc. 

TONttl (-enmftM) icidg^nxv^S^feS 
^Wn^lt*«J©*BE- (Va-Vb) ©A^XTfi^k 

S. (Va-Vb) ©/^^XlCtO- 0©BflttSil4S&K 

®tt«g (n&ttsi) icm-&. ^©«^&*-r7t*sis^ 
ittfmi 0 (d) tr^^n^o 
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xmih^)ii Q\zm-zy9mmznn^>Y-yxv 

1&%:*M.Tlzm.W?Z>. 

[0045] bi i itzfy^y^jiym^mt^mm 
-rzm-c&z,, #0 (a) iztt nmvvKDtgx*? 

=f-vVm\m \ ltttV^; r<©*j ftJ§£EP 

Ifl (#0 (b) #flH) , 3$SSmffl£&£*JEET-X;*^ 

0 (c) #{&) . ««*«lX-k'ntc-r-5<!:«l»i«J:r) ! t^ 

Johno et al ;Jpn. J.Appl.Phys.,vol.28, (1989H119& 
3WiY.Yamada et al :Jpn. J.Appl.Pbys.,vol.29, (19 
90)ppl757 ~1764^t'CD^X©tt J (C^&5 tlt^S. f 
ft to 5. £&§i«£i8till 3lt S9kR«KlB (** 

si) tmnnrnti mvt®) tz^y^yp-zMzt 
mmmmt (sx-r y^ytftmtnx^w 

x -r y ? > if \tm^&u thtztzomsi m7hv>mz 
tt%t.mznz>mm ommtuz. &&mmikx-u. 

commtyj -)i \ t mmm\zmz_\mmi£c>&mnvim 

tfEHoT^-SJlttc&S. T^t. CTxtf. n>fcT3. 
:?#&D, OF FS^HJSl0>?8e&Tt;JJlX-f y^>ififi 
[0 0 4 6] L#>L&#£>. *^©^»feT«. ON 

&7*b*4>k*i£. mmvunmwtffit&^tzMzy 4 - 
jv vmmmizfkmmvftmmvim^mmizct&mmwim 

*>, R&&mwm&Mm-&?izm&R&&igz\2>£>VT' 
z\nmz. z\<z>mtv\zm7.-i v^ysf&mzz 
tj.\,\ urn, *mwe>mmmz£ti\i. m^y^yf 

IZON&TfitOFFmm&VJQmTLZtZtDfrLfr&ZL 

%tm±X&Z>t>WX'hZ>. 
[0 0 4 7] '&\ZR&m%&m&V>7 y* (^^ 

£) &mz-D^TWLW?Z>. 04 (a) ic*-r«t5ic. 



(8) 1 7 10 8 3 

Va. -Vo©4^©«JIU^<£r)IB^#K.ai*^n 

5. @4 (b) K^-r<fc5ic mmm®&2 4a^iz. 

*^T^^^-^ (ON. OFF) l:*t>-e-fTlKftl5l!S 

2 3 tnmhtzmm^ij^n^. $wmbk2 

©*JEEU^;Ki + Vb. -Vb(D2aS^S*tLTli 
-5. 

[0048] s»!WjiHiK^e>m^$nfc*)E««ES-fe;p 

1 0 (B2#H) ©SBjmffil 1 b. 1 2bKEPJD2 

010 (a) \ZmT£5\Z. Gfm<»Wfcl"<)l1im& 

SIViTrU tf^fcfr? £€f> 30HzO7'J!/* 
(^£>^>£) ?g£-f 5<ht>5ffiga<£i;5. ^©30H 

#NTSC (National Television System Committee) 
I^Hl'-A (3 0Hz) \zm^-?Z>frt>X&2>. 
mi 7-<-JHJtJB27-f— JPHCDSiS^Ojl^^ti 

[0 04 9] 01 2 UKimm&WiMkOy U <y * tffljfc* 
Id. C^Te**Jcfctt^S^«mttiKS©S^$rl 

o o%fr^>ffl^sja^^«iwic:. y>jy*&m&mm 
\zi&z>£. y*)yjj\z&mm2o~-6o%<D't>mm m 
& %*mz. mmzmnz. ^t. rHSfe tif 

ffn-5±T«iS^-Cfi:ffl^ 1 8 0° f^LBffif*®7 

[0 0 5 0] 01 3li. S«»^jKS©tX^U>'X& 
*-T0T*O. 11411 7'J-y*«*SBtfj:^iKa 
O#^7StX^U>'X!|tttS:^-r0T*^«, 01 3tC 

«LTjti»&kXTUyXttt*ft'5. LfrL. 01 

ft - y *s«JE7j (RJ \Z -> 7 h L TV ^ i: lr «t 0 4 U -5 Z. 

izifiMf-oit. &.ixy * (+v 

at-Va) *EPJDLTfcSiS^-ai*-r. T (-V 
a) -T (Va) «»t-rnT7Ut/*©JRBta*. * 
fc. ^©ffitc. 01 4®lC^-r«t-5{C. JRSOil^W© 
ftft-fn*«> 7 'J yt)<Dl%®ttt.Z,. 

*o«c 01 4®(c*tj:5i^ mm&m<D##m& 
zmmtLxb. y<jyt><DMmttj.2>z\t&^7Lt>n 
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tt^riSSt-r-S^'J y*<D&M&£kT<D£oizLTff 
5. kX^ 'J v-X#tt^MH«t-r-5 7'J 

* IS fc 7. t- U -> X * - Zft>mi£Jj [6j(C->7hLTV^ 

tf+Vai-Va) £l$j!n]LTfcgia*#-gHt--r:7 'J 

U->X*H4£®5fe-r£*:i?>l;:. 0 1 ©fr^ftlHlSS 2 3X 
tt^"J|g®i|5i?52 4 tb-Jjomm&Mizyi-y-t 
yhVc mm JO 

[0052] si 5iisi <Dfflwmw4izmm2tizwL 
&rt*)\,<DmW)mn&MT$>-z>T. nmnmm 2 3 <dwl 
W]&mz*y j ty hmEEv c mm ^iiLfci^i: 

hmjEVc©fiSIC«tO. HiJi^Lfc + Va. +Vo, - 
Va, -Voti. ^n-^tl. +Va+Vc. +V0 + V 
c. -Va. -Votftl>. ^Oi^ChXfUvX* 

-7*<D>>y hft&ir*>-£)i-?2>£?iz$viamB£&yj 

-\fcPIWTa&b») (0iJA(i+Va + Vc t-Va) , M 
t>tl2>*y±y hSJBEVc«tX:r , J>'X;*J— 

%wmz>nm~c\t\iXTVi'Xj]-y~fr+m\zo. iv 

fcSJ y 4 -)V V (117-f -)V h*) 
<. -7-f-Jl/K (Sg2 7w-^F) 

[ 0 0 5 3 ] m 1 6 ttSMfrBte 3 3 ^St^^^xS 

5tlHl?&5 1 «5£*JEI§!?8 5 1 atiA7J«JEE (MxtfAC 30 
1 0 OVXttDC 1 2 V) #>£>Va, Vo, -Va, - 
VoS;Mt5. £«EE[hI*&5 1 a0te©t7i!7h 
«jaE|5l*S 5 1 bte^y-tr-y h«JEVc £Jgf£U Z\Z\ 
T. R 1 =R 2 0)11$ ti, Vc = 0ift5. flDgLle]?S 5 1 
cte*ffiVa<2:Vc<!:£JDgU JngHSS 5 1 d 13SJBE 
VotVcti&lDm. 

too54] 01 7 i*mm®& a 3 ^^«^^^ 
mjEu^^@?S5 2©^^-rsT^-s>. mmm 

£ls]?8 5 2«^mjElsI?S5 2 a«A73«ffi (flfjttfAC 
1 0 0 VXfJDC 1 2 V) A^Vb, - V b £fi*l5,T 40 
•5. 56mJEE®?8 5 2 a(D^©©^7-fey h*flEIeJK5 2 
btesJ-^-fc^ httJEVc£Jgi£U C^T. R3=R4 
OP#l4. Vc = 0<t:&£. Jn^lUK5 2 cUmflEVbt 
Vc t^Dgf-S. 

[0 0 5 5] &i>. *yty hSJEE£;£3th*5"f A'fiiJlC 
f?i[]-f SlS&f*. R1+R2, R 3 = R 4 £ L. ft^ K 
AM: HMDl" R1=R2, R3*RU 

TZ. Ml 8\t*y±y KmJESrSaLTOK^H^ 
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y b&<D*y±y htEVc = 0. 1 V£EPflpLTi£|| 
T€TSJ;plc^:-oit (+74— JtKc!)giHs$lMfti3ll- 

fc) . @i9(ii yu-Am(Dmmm<omm^it^^. 
mzmL itm&mwrz>m~c$>z>. Ks©*»»tx 

s -fmn^it zftvzt k 9i ■=> a> £ & o 
k>, mm^ittmfa-r^>3 o y-ty hmmz 
&g-r-&£. m-o. i vfty>) ytufimttz. -tu 
*y±y bmi£&o. lvsijou y>)yt>*& 
MT^^^t, 3 0^Wz\t^-y±y bMLiimm<r>y^ 
ytthtz.%* Sl:*7tyh*0. 2Vdtf&\,tz.^\Z 

\mmt#kiz*y±y bo. i v©«ffiirifi^#. 7'J 

ylltfl&MreZZo C1CD0. 2 V(DSIiOlC«t 07'J ytl 
5:8. 2%^?>0. 1 ft*. *7-fe-;/ 

-5. 

[0 0 5 7] Lfci5bT. ^SSWCcfctttf. *y±y 
h«JEEOS*lc«t 0 + 7 J —)V Y £ - 7 4 — ^ 

U 7'J -y^^fi«T#-5 0 0 2 0 «0 1 

*ot, 5"JK»tel?S2 4 0lKS!)gE^{C^7-fey h«JIV 
c mm £MbfcS£lC:fe»t£0iJ£;5Kf @T*5. 
*fc. ^-7-fe-y hSJE*stX^'J->X*-7*»#^fi:^ 

j:^tc mmm^2 4iz^.^+y ^ -)Vb(Dmm^m 
i<\ m.Wi&mz*y±.y httffivc ^ag$-a--5r<t*t 

[0 0 5 8] $.ttf>Z>t. *y±y hmEESrtTsT-'Jv- 

h SEE Sr t X 5r 'J ~> X * - y<D#*i¥fft £ ^^Yb^CD 
[0 0 5 9] *fc. ^-7-fe-^ hmffi*- 1 V~l V©IE 

MLTbt7t7 h-*BE^^linLTfc«t^, 12 1H 

T«EBS«J«0T»^). *0ir^-r$)JP^Mi 2 011 
Sn*JH Sr^C07^-P^RGBm^^A7JLT7;P 
*7-*^-r^>t>©T, ATJ^tl-SRGBft^tiS^ 

$ nz>&±mmn t zmw. l t vomit* 

ftoV ^^aiEWiElllgS 12 2. fi^^iggS 123. 

Tn>hD-;Kal?Si 2 4. x-^li^^^jmffilrHJjp 
■TS?iJffi«liHlK 1 2 5. ^^ffi^SrfT*ffilcEPin-r-&ff 



(10) 
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[0 0 6 0] 2 2teA*2ftTRGB 

laJKil 2 2T^$nfcGRB«^S^(0Siaia$it 
SfeLTiB^-r^OKT. 3>hD-;Ksigsi 2 

[0 0 6 1] n>ha-;p@Bi 2 4tt. 7j-)lFm 
I ©te(C, 31©^n 9 ^CLl. CL2, C 
L3. &tf£4fr^£$j5rr-5 7a^©mjEP'<;U (V 
3 . V2 . -V2 . V3 , -V3 . V4 . -V4 ) 
*l&3eyhOjt*fltDl, D2. D3*a)*t 
-5. £HBlM3tt 1 2 5 tt, ^M/yX^UTiTt 

CO 0 6 2] 02 2 l£*HHM3tt 1 2 5 ©«fi£©ft#09 
*7K~$-m-V$>Z>. *BIC^f«t3IC. JIJJBI&IhIKI 2 5 

11 -i©->7H/yX^12 7t, 2gOlJ->^ 
-*KB»12 8a. 12 8b*&fc4. A^ftSK 

12 3*5©RGBWB, 3>hD-JMS|Kftl 2 4T 
fP0«Snfc»l ^Qy^gfCL 1 KHJBLT, fcjg 
■9->^*-;PKI3ttSHl 1. SHI 2-. SHlm 

K W®y->7)l,ft-ji, HI9K 12 8a fcsfr-^ 

a>ND— ;naKl 2 4Tf£0£:£*i 
fcfg2©^D^fi^CL2 iCP^LT^ght^P* 
-;UKH»SH2 1. SH22, -SH2mC«*;77 

T. *MB»@Kl 2 5 l4±EiMJ£*. «T©«fc5K:, *S 

[0 0 6 3] 023 immW)M& 1 2 5 KStt-Bftfc* 

»®?§i 2 sta, w»fe^^wr^^-^©^^tfj^f 

-5. -TfttolS. SBU'Py^ft^CLlfcHJiLT. R 

GB»r-^f^xi . X2. -xi & 

o\z*<Dn.K. i^^tsjg^n*: *>©-?;& o. ^©«g 
^^J^ffitrWiD^n-Sx-^ft^ti, #0©v 
tM.DKStiiClEWWEfttS. ft*, :*0 

(a) ©V*..,. -V»...lc^V>T, V6,.,{iA*©R 
G Bg^©»^:S^{gt U^;HtiElHl» 1 2 2 ©*i©*$5 
©«-?#& f^tt, X-V b ..,tt»<HM||5MBi 2 3ICT 

[0 0 6 4] 0 2 1 ICRO. frKMIiWl 2 6tt. >7 
M^>*X*129. K^fA-l 3 0Stf«EEI^;Mtt 
^1hJ?S3 3 l*>&4lft£n«. ft*. «flEU^»je@ 
liS 1 3 1 lififr5t©A#*BE (WxtfACl 0 0 VXJiD 
C 1 2V) *6V1 . V2 . -V2 , V3 . -V3 . V 
4 . -V4 ©ififig«JES:^)5£-t--5lDl?STfeS <> Sffil^ 



8-171083 



J* 



J6U *&. 01 O«EU^«ue0K5 2Jc^-T-5 

*te^M8 (a^xsibiii 23) fcai*rr*»&Ht#K 

[0 0 6 5] 024 ttfrBA@tt 1 2 6 ©#tfi£©J|#&<j 
M^JKtiTfeS. *0JC^-r«fcplC. ffK«llElK2 6 
H3iO->7hk>^i29a. 12 9b. 12 9c 
£fr*«©ftnCj6i;fc£»©^:j-yi 3 0 a. #5* 

3-^ 1 3 0 atC^LT5c©7^-P^X< -y^^ttA 
J0 fc^ftOT-J-n^X-f 3 0b, &&UZ\<DT 

i-O^X-fy^m^l 3 0blz£^W.I£U'<)l (VI . 
V2 . -V2 . V3 . -V3 . V4 , - V4 ) 

[0 0 6 6] S->7HUyX?12 9a. 12 9b, 1 
2 9 c\tZ3> hD-Jt@»l 2 4Tf£Q]C3ft£:£3? 
nv*«*CL3lcHWUT. ^T©«SY1 ~Yn © 
***"f 5>^ftfDl, D2, D3£l&r)&tr. -€"L 
T. &f7\Zttf&LfiL->7 bl>z;x? 1 2 9 a, 129 
b. 12 9c l 3 0 at'T3- HStlj- 

20 ^[Z^.Ctz^m.mV^)V (VI , V2 , -V2 , V3 
. -V3 , V4 , -V4) ©JtPm-y^ON 

u Sfrmmnm^mik, ^mmm, sir, #&©£* 
mn&mjj-tz. ft*, vi t3&KttS£59Mf«RjB 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



